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Original Article 

The effect of sodium bicarbonate orai rinse on salivary pH 
and orai microflora: A prospective cohort study 

ABSTRACT 

Aim: Present study is designed to explore the effect of sodium bicarbonate oral rinse on salivary pH and oral micro flora. 

Materials and Methods: Twenty five healthy subjects were recruited for the study in department of dentistry in Era Medical College. 
Subjects were abstained from tooth brushing overnight pre rinse (control) samples were collected after one hour of dinner and were asked to 
rinse with pre calibrated freshly prepared sodium bicarbonate solution. The salivary samples were then collected the following morning using 
sterile gauze in marked bottles. Aerobic bacterial culture was done by plating the sample directly from the swab on the surface of Blood agar 
and Mac Conkeys media respectively. The colony forming units and ph were calculated for the pre rinse and post rinse saliva sample. 

Result: Results shows that salivary pH increased significantly after sodium Bicarbonate oral rinse. There was a marginal decrease in number 
of CFU/ml for bacteria especially Viridans Streptococci, Moraxella species. 

Conclusion: Sodium Bicarbonate oral rinse may be considered as a cheap and effective alternative for chlorhexidine and alcohol based 
mouth wash, especially where long duration usage is required. 
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INTRODUCTION 

In present day practice, dental plaque has been established as 
the chief causative agent for dental caries. To understand the 
disease pathophysiology, it is considered that fermentation, 
which yields strong organic acids such as lactic acid along 
with other acids helps in promoting acidic environment 
that causes dissolution of the tooth enamel causing caries. 
Stephan in his time honored study has shown that plaque 
on tooth surface, when exposed to sucrose, can accelerate 
acid production, resulting in pH drop which could only be 
gradually restored to the baseline plaque pH.^^' 

Till date, an array of medicated as well as nonmedicated 
solutions utilizing antimicrobial, anti-inflammatory 
properties, mucosal coating, or recent advances such as 
cryotherapy, lasers, and growth factors have been used, but 
the effectiveness of such therapies is still obscure. Moreover, 
cost factor of such medications is a major hindrance in their 
introduction in clinical practice. On the other hand, bland oral 
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rinses such as 0 . 9 % saline solution, sodium bicarbonate (SB) 
solution, or saline-SB solution have been introduced for oral 
health care which not only promote patient comfort but also 
help in maintaining moisture content of the oral epithelial 
barriers, and thus, also help in reduction of secondary 
infection risk. SB does not have any direct antimicrobial 
effects but has an active role as a cleansing agent because 
of its ability to dissolve mucus and loosen debris. However, 
the role of SB oral rinse in lowering the salivary pH and in 
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turn preventing the overgrowth of aciduric bacteria needs 
to be confirmed. With this perspective in mind, this study 
is planned to unravel the association between salivary pH 
and SB oral rinse. 

MATERIALS AND METHODS 

Patient selection: Only healthy controls were included in 
the study. Patients suffering from any systemic disease, 
undergoing radiotherapy, chemotherapy, or using any 
systemic or topical medication were excluded from the study. 
Patients using tobacco, alcohol, or any other drugs in any 
form were excluded from the study. 

Methodology: Collection of saliva samples 

Step 1: SB solution was prepared by mixing approximately 
3 g SB powder in 50 ml of water which was premeasured and 
marked on plastic glasses [Figures 1 and 2]. 

Step 2: Instructions given to patients for the collection of 
saliva sample: 

1. Patients were instructed to avoid brushing in the night 

2. Patients were further instructed to collect saliva with 
the help of sterile cotton swab [Figure 3] 



Figure 1: Half tablespoon (approximately 3 g) sodium bicarbonate 
powder 



Figure 3: Prerinse saliva sample bottle (with sterile cotton) 


3. Subsequent morning they were instructed to rinse with 
the freshly prepared SB solution 

4. Participants were requested to collect the postrinse saliva 
samples with the help of sterile cotton gauge [Figure 4]. 

Step 3: Analysis of saliva sample: 

For bacterial culture: Aerobic bacterial culture was done by 
plating the sample directly from the swab on the surface of 
following culture Medias. Blood agar was incubated at 37°C in 
5 % CO^ (candle jar) for 24 h. Mac Conkey agar was incubated 
at 37°C for 24 h in ambient air. Reading was obtained after 
24 h by counting of colony. 

Step 4: pH was measured using pH strips. 

RESULT 

Result show that salivary pH increased significantly post - SB 
rinse [Figure 5]. This increase in pH is statistically significant 
and sufficient in restricting enamel demineralization. Number 





Figure 2: Fifty milliliters of water/marked with blue on plastic glass 



Figure 4: Postrinse saliva sample bottle with red dot 
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of CFU/ml of saliva also decreased for bacteria especially 
viridans streptococci, Moraxella spps, but this decrease v^as 
not statistically significant. Moreover, the substantivity of SB in 
the oral environment remains to be explored [Tables 1 and 2]. 

DISCUSSION 

It is Avell established by various studies in literature that high 
sugar content in diet can result in increased acid production 
especially lactic acid which results in acidic environment 
which in turn promotes increase caries activity. High 
incidence of caries activity was proved in Vipeholm study 
where he showed that high frequency of sugar intake or diet 
rich in easily fermentable sugar can result in increased caries 
activity.Similarly, Walsh conducted a study which confirmed 
that incidence of dental caries can be decreased by restricting 
sugar intake in between meals.'^' 

In normal conditions acids produced by acidogenic bacteria, 
for example. Streptococcus mutans is buffered by salivary 
bicarbonate ions, organic acids, peptides, and proteins. It is 
only when acid produced by acidogenic bacteria increases 
beyond the buffering capacity of saliva, dissolution of enamel 
and dentin takes place initiating carious process. Based on 
this property, an experiment was conducted by Shellis and 
Dibdin where it was shown that SB incorporated in mouth 
rinses can increase the buffering capacity of saliva and can 
buffer acids produced in plaque effectively, resulting in a 
reduction of acidic environment.'"^' 

Marco etal. incorporated SB along with xylitol and excipients 
in a mucoadhesive spray, which was further applied on 


Table 1: No of CFU/ml pre and post SB rinse 



Prerinse 

pH 

Prerinse 
culture (xIO^) 

Postrinse 

pH 

Postrinse 
culture (xIO^) 

n 

25 

25 

25 

25 

Mean 

deviation 

7.208 

43.11 

9.360 

10.25 

SD 

0.4949 

76.981 

0.6658 

10.721 


SD: Standard deviation 


oral mucosa. He tried to evaluate that whether sodium bi 
carbonate in this form can counteract the drop in salivary 
pH after a glucose rinse and can, in turn, support the 
buffering capacity of saliva. This study opened doors for a 
new approach which could help in counteracting salivary pH 
drop after a glucose rinse, simply by enhancing or supporting 
inherent salivary buffering capacity.'^' The product tested 
in Marco et al. study significantly increased the salivary pH 
taking it above the threshold values needed for dental enamel 
demineralization. Moreover, this study gave a new approach 
where it was concluded that supporting the buffering capacity 
of saliva can help in the prevention of caries, dental erosions 
and treatment of xerostomia and dental hypersensitivity. 

Based on these evidence, the present study was designed 
to check the effect of sodium bicarbonate rinse in altering 
the bacterial count and salivary pH in patients. This study 
showed that role of SB rinse was limited on reducing bacterial 
count postrinse. It was seen that though for bacteria, no of 
CFU/ml decreased postrinse this decrease was not statistically 
significant. Moreover, the substantivity of SB rinse still has to 
be explored. On the other hand, affect of SB rinse on salivary 
pH was significant. SB, when used in the form of oral rinse, was 
successful in increasing salivary pH above the threshold level 
and thus aided in the prevention of enamel demineralization. 
Studies also support that in addition to its role in increasing 


■ Pre rinse pH velues post Rinse pH velues 



Figure 5: Graphical representation of pre- and post-rinse pH values 


Table 2: Paired sample T test 


Paired differences 


df Significant 
(two-tailed) 


Mean SD SEM 95% Cl of the 

difference 
Lower Upper 

Pair 1 


Prerinse pH - postrinse pH 

-2.1520 

0.8491 

0.1698 

-2.5025 

-1.8015 

-12.673 

24 

<0.001 

Pair 2 

Prerinse culture (xIO^) - postrinse culture (xIO^) 

32.862 

79.086 

15.817 

0.217 

65.508 

2.078 

24 

0.049 


Cl: Confidence interval, SD: Standard deviation, SEM: Standard error of mean 
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the salivary pH, SB can also play a role in changing or 
decreasing the virulence of bacteria that play a pivotal role in 
causing cariesJ^' Animal studies have shown that dentifrices 
containing SB reduce the amount of both Streptococcus sobrinus 
and S. mutans, and this may reduce caries.*^' 

CONCLUSION 

From this study, we can conclude that SB mouth rinse is 
effective in increasing salivary pH above the threshold level 
needed for prevention of enamel demineralization and 
enhancing remineralization. This positive finding concluded 
from our study definitely indicates that SB rinse which is low 
in cost, bland in taste and associated with no side effect can 
be used as an adjunct to oral hygiene measures for long 
periods with more patient comfort during the maintenance 
phase. This oral rinse can have better acceptance in patients 
with mouth ulcers, a patient undergoing chemotherapy 
because of its bland taste. Moreover, patients from very 
remote places where the availability of modern mouthwashes 
are limited and cost plays an important determinant in their 
usage; SB mouth rinse can be an effective tool. 
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